The detection of rubella specific IgM is of established importance in diagnosing primary postnatal and congenital rubella and distinguishing rubella reinfections from primary subclinical rubella. Numerous methods have been described for detecting rubella specific IgM,' but the well established methods, based on fractionation of serum by sucrose density gradient centrifugation2 and gel filtration,3 are being replaced by solid phase immunoassays.
Two varieties of these assays are in use. The first type is the solid phase antigen assay in which a solid phase coated with rubella antigen is sequentially incubated with a dilution of the patient s serum and labelled antihuman IgM. Purified rubella-antigen and procedures to negate possible false positive results due to rheumatoid factor are required. Consequently, these assays are usually routinely performed only when supplied as a kit by a commercial manufacturer, for example, Rubazyme-M, Abbott Laboratories, United Kingdom.4 The MACRIA was performed as previously described.'0 Sera were measured in arbitrary units of rubella specific IgM. Concentrations of < -0 arbitrary unit were considered to be negative, those 1P0-3-3 arbitrary units to be equivocal, those >3-3-9-9 arbitrary units to be low positive, and those ¢ 10 arbitrary units to be high positive.
PUBLIC HEALTH LABORATORY SERVICE MACELISA
The control sera in this assay were the same as those used for MACRIA-that is, negative, 10, 3-3, 10 and 40 arbitrary units. These sera, together with the test sera, were prediluted 1/100 by adding 10 ,l of serum to 990 ,ul of phosphate buffered saline containing 0-05% Tween 20 (PBST). The assay was performed in polystyrene flat bottomed microtitre plates, the wells of which had been coated with anti- (1) (--f2) (1)
(1) (1) = King!s College Hospital.
2) Division of Microbiological Reagents and Quality Control. Results Tables 1-3 show the results of testing 403 sera from patients with recent primary postnatal rubella, congenital rubella, remote rubella, and postrubella immunisation, and include sera that had given an equivocal result by MACRIA. Of the 188 sera positive by MACRIA (Table 1) , 187 were positive by the Public Health Laboratory Service MACELISA at test centre 2 and 184 at test centre 1. Two of the low positive sera collected from patients with recent primary postnatal rubella gave an equivocal result at test centre 1. One low positive serum from a patient with congenital rubella gave a negative result at test centres 1 and 2. A further serum from this group gave an equivocal result at test centre 1. The two sera from patients with congenital rubella, confirmed by persistent rubella specific IgG, and which had given an equivocal result by MAC-RIA (Table 2) , were negative by the MACELISA. The one serum collected after immunisation that had given an equivocal result by MACRIA was also equivocal by the MACELISA at test centre 2 but was negative at test centre 1. Of the group of 27 sera selected because they had given an equivocal result by MACRIA, four were positive, 18 were equivocal, and five were negative when tested at test centre 2. Of the four positive sera, one was also positive at test centre 1, but the three others gave an equivocal result. The five sera negative at test centre 2 were also negative at test centre 1. The laboratory at test centre 1 obtained a negative result with a further seven of the sera equivocal by MACRIA that had given an equivocal result by MACELISA at test centre 2. All 185 sera which were rubella specific IgM negative by MACRIA gave a negative result by the MACELISA when tested at test centre 1. Nine, however, gave an equivocal result at test centre 2 Bellamy, Hodgson, Gardner, Morgan-Capner Antibody capture enzyme linked immunosorbent assay for detecting rubella specific IgM (Table 3) .
Three of the 44 sera from patients with recent infection with other microbial agents gave an equivocal result by MACELISA at test centre 2. One of these was also equivocal by this method at test centre 1, but the two others were negative. Of the nine infectious mononucleosis sera, one (positive by MACRIA) was positive by the MACELISA at both laboratories, five were equivocal at test centre 2, and two were equivocal at test centre 1. The sera containing rheumatoid factor and rubella specific IgG were negative by the MACELISA.
Discussion
MACRIA has an appropriate sensitivity and specificity for detecting rubella specific IgM in primary postnatal6 and congenital rubella'2 and is thus a useful standard for evaluating other techniques. Such an evaluation, however, and in particular that of the MACELISA reported here, must take into account the apparent, although uncommon, fallibility of MACRIA. MACRIA results in the range of 10-3-3 arbitrary units should be regarded as equivocal as they may be due to low concentrations of rubella specific IgM or, more commonly, they may be non-specific. Concentrations of >3 3 arbitrary units are usually considered to be positive, but these concentrations may occasionally occur when there is no supporting evidence of recent primary postnatal or congenital rubella. Indeed, MACRIA may detect rubella specific IgM in reinfections"3 that are currently considered to be of minimal risk to the fetus.'4 Thus an interpretation of the results must take into account all laboratory and clinical information.
The MACELISA was performed comfortably within two working days and was an easy and reproducible assay. As the coated microtitre plate is a relatively low cost component of the assay it should be possible to provide extra coated plates. This would enable sera to be tested when required rather than waiting for the accumulation of sufficient sera to use a plate fully. A further development may be the use of strips of coated wells. " The MACELISA exhibited a similar sensitivity to MACRIA when detecting rubella specific IgM in primary postnatal rubella and after rubella immunisation. For sera positive by MACRIA from these groups discrepant results were observed with only two low positive sera that gave an equivocal result at test centre 1. The mean absorbance values obtained for these two sera at both laboratories were close to that of the 3-3 arbitrary units cut off serum.
Of further interest was the observation that one of the sera high positive by MACRIA gave a value of > 10 arbitrary units by the MACELISA, although it had previously given low reactivity in Rubenz M," an essentially identical assay. This underlines the currently inexplicable variations in degree of reactivity that may occasionally occur when assaying a single serum for rubella specific IgM by several techniques. Although the Public Health Laboratory Service method detected rubella specific IgM in all sera high positive by MACRIA from patients with congenital rubella, only two of the four sera low positive by MACRIA gave a positive result in both laboratories. A third serum from this group gave a positive MACELISA result at one laboratory and an equivocal result at the other. Again, absorbance values obtained for this serum were close to that of the 3-3 arbitrary units positive control. The remaining serum gave a negative result by the Public Health Laboratory Service method and was from an asymptomatic neonate aged 12 days whose mother had had primary rubella at 27 weeks' gestation. MACRIA values of 5.0, 4-5, and 4-3 arbitrary units had been obtained and the serum was positive by Rubenz M. When it was tested by MACRIA in Manchester by Dr JE Cradock-Watson, however, rubella specific IgM was not detected. Thus this case of congenital rubella must now be considered unconfirmed but again shows the inexplicable differences in results that may be obtained between similar assays. The two sera equivocal by MACRIA from patients with congenital rubella were negative by MACELISA. This may reflect the reported lower sensitivity of the enzyme linked antibody capture assay compared with MACRIA for detecing rubella specific IgM in congenital rubella. '2 On testing the 27 sera that had given equivocal results by MACRIA, four were positive by MACELISA. Three of these gave a positive result only at test centre 2. Two were acute sera with a low haemagglutination inhibition titre from patients with primary postnatal rubella, and the assay was, presumably, detecting low levels of rubella specific IgM. There was no supporting evidence of recent rubella either for the third serum positive only at test centre 2 or for the serum found to be positive in both laboratories. The absorbance values for these sera, however, were close to that obtained with the 3-3 arbitrary units positive control. Evidently, particular care should be given when assessing sera that yield absorbance values close to that of the 3*3 arbitrary units positive control.
Confirmation of the specificity of the MACELISA was shown by the absence of false positive results with the 182 sera from cases of remote rubella, even in the presence of a raised haemagglutination inhibition titre (>800 IU), and the 44 sera from cases of recent infection with other microbial agents. The
